64               AN ENGINEER'S OUTLOOK

because he was, in the first instance, a physicist, a student
of the scanty knowledge then available regarding the
properties of steam, and himself an experimentalist who
measured the change of volume when water is vaporized,
and made independent discovery of the main facts under-
lying Black's doctrine of latent heat.

Watt's further invention of the indicator supplied a
means of determining the work done by an engine; it
was customary to express work as the product of a weight
by the height through which it was raised, a measure of
performance natural enough for engines whose chief
employment was to pump water out of mines. But in
Watt's time, and for many years after, though his engines
came into very extensive use, there was no general recog-
nition of energy as an indestructible entity, or of the fact
that when a heat engine did work a corresponding quan-
tity of heat disappeared, though Rumford had demon-
strated that heat might be produced in unlimited amount
by friction. Watt was aware of the importance of keeping
the cylinder hot and the condenser as cold as the con-
densing water would allow, and to that extent he must
have seen that the engine did its work by taking in heat
at a high level of temperature and rejecting heat at a
low level. It was not, however, till 1824 that the full
significance of the drop in temperature was appreciated.
In that year a young French officer who had been trained
for military engineering in the ficole Polytechnique, Sadi
Carnot, founded the science of thermodynamics by pub-
lishing a little book of one hundred and eighteen pages
entitled, Reflexions sur la Puissance Motrice du Feu et sur
les Machines propres & dtvelopper cette Puissance, a work
no less remarkable for the elegance and simplicity of its
method than for the originality and the far-reaching
consequence of its contents.

Carnot begins his immortal essay by remarking on the